Arachidonic acid and other fatty acids inhibit secretion from sea urchin eggs.
Massive secretion at the egg surface follows fertilization of sea urchin eggs or parthenogenetic activation by the calcium ionophore A23187. The secretory products are used to construct the fertilization envelope around the egg. Arachidonic acid prevents the raising of the fertilization envelope induced by either sperm or A23187. We developed a secretion assay based on the ability of A23187 to raise fertilization envelopes from the surface of unfertilized eggs. Arachidonate delays the onset of this reaction in a dose-dependent fashion. 5 microM arachidonate produces a two-fold delay in the standard assay. In contrast, the propagation of secretion over the surface of the egg is unaffected at all concentrations that have been tested. Some closely related fatty acids (e.g. 11, 14, 17 C20:3 and linoleate, 9, 12 C18:2) share with arachidonate the ability to inhibit secretion, whereas others (e.g., 8, 11, 14 C20:3 and linolenate, 9, 12, 15 C18:3) do not. The results are not easily reconciled with a cyclooxygenase- or a lipoxygenase-mediated action. Despite the sensitivity of this phenomenon to small changes in fatty acid structure, it is suggested that the fatty acids exert their effect by altering the structure or dynamics of the membrane lipid bilayer.